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@ A gear for bicycles and a freewheel for bicycles Including a plurality of such gears. 
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@ A freewheel for bicycles has a plurality of gears 
each of which, with the exception of the one with the 
smallest diameter, has teeth arranged in successive 
sets of three constituted each by teeth of three 
different types. A first type of tooth (14) has a face 
which is recessed relative to the corresponding flat 
face of the gear. A second type of tooth (1 5) has a 



groove formed in the top surface of the tooth and 
extending circumferentially of the gear. A third type 
of tooth (16) with a top chamfer on its face situated 
on the side opposite the recessed surface portion of 
the first tooth (14). 



FI& 3 




Xerox Copy Centre 



1 



EP 0 429 007 A1 



2 



A GEAR FOR BICYCLES AND A FREEWHEEL FOR BICYCLES INCLUDING A PLURALITY OF SUCH GEARS 



The present invention relates to gears for bi- 
cycles. In bicycles with gears, the freewheel asso- 
ciated with the rear wheel hub has a plurality of 
gears or sprockets which are intended to engage 
the bicycle chain selectively, the chain being en- 
gaged on a particular sprocket by a derailleur de- 
vice carried by the bicycle frame near the rear 
wheel hub. 

The deralHeurs currently in use enable reliable 
derailling when the chain is moved from a sprocket 
of a certain diameter to a smaller-diameter sprock- 
et. The derailling operation may be rather more 
difficult and/or time-consuming, however, when the 
chain has to move onto a larger-diameter sprocket, 
particularly if the cyclist tensions the chain by 
exerting a force on the pedals. This problem is due 
to the fact that the tensioning of the chain makes it 
more difficult to regain the length of that part of the 
chain which is needed to pass around the larger- 
diameter sprocket. 

The object of the present invention is to ensure 
the efficient and reliable operation of the derailleur 
even towards the larger-diameter sprockets and 
even when the chain is tensioned as a result of a 
force exerted on the pedals. 

In order to achieve this object, the subject of 
the invention is a gear intended to mesh with a 
bicycle chain as a result of the operation of a 
derailleur device associated with the chain, charac- 
terised in that the teeth of the gear are in succes- 
sive sets of three constituted each by teeth of the 
following three types arranged in succession in the 
opposite sense from that in which the gear usually 
rotates when the bicycle is in use: 

a) a first tooth with a recessed surface portion in 
one of its faces, 

b) a second tooth with a groove formed in the 
top surface of the tooth and extending circum- 
ferentially of the gear; 

c) a third tooth with a top chamfer on its face 
which is on the side opposite the recessed face 
of the first tooth. 

When the invention is applied to the sprockets 
associated with the freewheel of a bicycle, each of 
the sprockets, except the one with the smallest 
diameter, is formed with the structure and arrange- 
ment described above, the recessed faces of the 
teeth of the first type facing towards the smaller- 
diameter sprockets. 

The invention can be applied equally well, how- 
ever, to the gears associated with the bottom 
bracket of the bicycle. 

When the chain is derailied onto a larger-diam- 
eter gear, the shapes of the teeth described above 
ensure that the links of the chain engage the teeth 



quickly and reliably. 

In particular, the presence of the recessed sur- 
face portion on the first type of tooth enables the 
link of the chain which is coming into contact with 
5 that portion at the start of the derailling operation to 
be positioned nearer its final position of engage- 
ment on the larger-diameter gear. The grooves in 
the teeth of the second type are engaged by the 
side plates which constitute the links of the chain 
10 and thus provide a support for the chain itself as it 
is "climbing" onto the larger-diameter gear. Finally, 
the top chamfers on the teeth of the third type 
facilitate the final movement of the links of the 
chain towards the positions in which they are en- 
75 gaged correctly on the gear. 

Further characteristics and advantages of the 
present invention will become clear from the de- 
scription which follows with reference to the appen- 
ded drawings, provided by way of non-limiting ex- 
20 ample, in which: 

Figures 1 and 2 are a side view and a rear view 
of the rear wheel hub of a bicycle, with the 
respective set of sprockets and the derailleur 
associated therewith, 
25 Figure 3 is a partial view of a gear according to 
the invention, on an enlarged scale, 
Figures 4, 5 and 6 are sections taken on the 
lines IV, V and VI of Figure 3, 
Figure 7 shows a portion of the bicycle chain, 
30 and 

Figures 8, 9 and 10 are perspective views of 
three types of teeth with which the gear accord- 
ing to the invention is provided. 
Figures 1 and 2 show the spindle, indicated 1 , 

35 of the rear wheel of a bicycle having a frame 2 
which supports a derailleur 3 near the spindle 1. 
For the purposes of the present Invention, the 
derailleur 3 may be of any known type, the struc- 
ture of the derailleur being outside the scope of the 

40 present invention. For this reason, the structural 
details of the derailleur are not described in detail 
in the present description. 

With reference to the particular embodiment 
illustrated, the derailleur 3 comprises an upper 

46 body 4 fixed to the frame 2 and a lower body 5 
connected to the upper body 4 by an articulated 
parallelogram 6 and carrying a chain-tensioning 
rocker arm 7 with two return wheels 8, 9 for the 
bicycle chain 10. The derailleur 3 controls the 

50 selective engagement of the chain with a plurality 
of sprockets 11 carried by the body 12 of the usual 
freewheel associated with the hub of the rear wheel 
of the bicycle. According to a well-known tech- 
nique, the derailleur 3 is biassed by resilient means 
(not shown) towards the position illustrated in Fig- 
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ure 2, in which the wheels 8 and 9 cause the chain 
10 to engage the smallest-diameter sprocket 11. 
The rocker arm 7 of the derailleur can be moved to 
the left (with reference to Figure 2) by means of a 
flexible-cable control transmission so as to cause 
the chain to engage the larger-diameter sprockets. 

According to the present invention, each of the 
sprockets 1 1 , except the one of smallest diameter, 
is formed In the manner shown In detail In Figures 
3-5 and 7-9. 

More precisely, the teeth of the sprockets 11 
are provided In successive sets of three each In- 
cluding teeth of three different types 14, 15 and 16 
arranged in succession in the opposite sense from 
that in which the sprocket 11 rotates when, during 
use of the bicycle, the cranks are rotated in the 
sense corresponding to the forward movement of 
the bicycle. 

In the embodiment Illustrated, each gear 11 is 
constituted by a single metal plate with two op- 
posite flat faces 17 and 18. Each tooth 14 has a 
flat, recessed surface portion 14a in the face 17 
which faces the smaller-diameter sprockets. Each 
tooth 15 has a groove 19 in its top surface, extend- 
ing circumferentially of the gear. Finally, each tooth 
16 of the third type has a top chamfer 20 with a 
curved profile on the face opposite that which faces 
the smaller-diameter sprockets. 

Assuming that the derailleur is operated to 
cause the chain to be derailled from a smaller- 
diameter sprocket to the sprocket 11 shown in 
Figures 3-9, the side of a link of the chain will 
come into contact with the recessed portion 14a of 
a tooth 1 4 so that the adjacent portion of the chain 
can be inclined to the plane in which the gear 11 
lies in order to facilitate the engagement of the 
adjacent links of the chain with the teeth of the 
gear 11. As can be seen in Figure 7, the chain 10 
has a plurality of rollers 20 interconnected by pairs 
of link plates 10a, 10b. During the derailling opera- 
tion, one of the link plates 10a, 10b becomes 
engaged in a groove 19 of a tooth 15 (Figure 5) so 
as to gain a purchase as the chain climbs over the 
sprocket 11. Immediately afterwards, one of the 
link plates 10a, 10b will engage the top chamfer 20 
of a tooth 16 which will guide the chain 10 in its 
final movement to the position in which it is cor- 
rectly engaged on the sprocket 1 1 . 

By virtue of this characteristic, the chain is 
engaged on a larger-diameter sprocket safely and 
reliably, even when the chain is under tension as a 
result of a force exerted on the pedals. 

In figure 4, dotted line X indicates a variant, 
wherein tooth 1 4 has a recessed face 1 4a having a 
rectilinear profile inclined relative to a plane or- 
thogonal to the gear axis. This solution ensures a 
high strength of the tooth. Similarly, in Figure 6, 
profile Y refers to a variant with a chamfer having 



an inclined rectilinear profile. 

Naturally, the principle of the invention remain- 
ing the same, the forms of embodiment and details 
of construction may be varied widely with respect 
5 to those described and illustrated purely by way of 
example, without thereby departing from the scope 
of the present invention. 



70 Claims 

1 . A bicycle gear which is intended to mesh with a 
bicycle chain (10) as a result of the operation of a 
derailleur device (3) associated with the chain (10), 

15 characterized in that the teeth of the gear are in 
successive sets of three constituted each by teeth 
of the following three types arranged in succession 
in the opposite sense from that in which the gear 
usually rotates when the bicycle is in use: 
20 a) a first tooth (14) with a recessed surface 
portion in one of its faces, 
b) a second tooth (15) with a groove (19) formed 
in the top surface of the tooth and extending 
circumferentially of the gear, 
25 c) a third tooth (16) with a top chamfer (20) on 
Its face which is on the side opposite the re- 
cessed surface portion of the first tooth (14). 

2. A bicycle gear according to Claim 1 , character- 
ized in that the recessed surface portion of said 

30 first tooth (14) is a flat surface orthogonal to the 
gear axis. 

3. A bicycle gear according to Claim 1 , character- 
ized in that the recessed surface portion of said 
first tooth (14) has a profile which Is Inclined rela- 

35 tive to a plane orthogonal to the gear axis, so as to 
define a tooth of decreasing thickness towards its 
tip- 

4. A bicycle gear according to Claim 1, charac- 
terised In that said top chamfer (20) of said third 

40 tooth (1 6) has a convex curved profile. 

5. A bicycle gear according to Claim 1 , character- 
ized in that said top chamfer of said third tooth (16) 
has a rectilinear profile. 

6. A freewheel for a bicycle provided with a plural- 
45 ity of sprockets of different diameters side by side, 

characterized in that each of the sprockets, except 
the one of smallest diameter, is formed according 
to Claim 1 . 

50 
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